Latino men who have sex with men (MSM) in the United States are disproportionately affected by HIV, and there have been calls to improve availability of culturally sensitive HIV prevention programs for this population. This article provides a systematic review of intervention programs to reduce condomless sex and/or increase HIV testing among Latino MSM. We searched four electronic databases using a systematic review protocol, screened 1777 unique records, and identified ten interventions analyzing data from 2871 Latino MSM. Four studies reported reductions in condomless anal intercourse, and one reported reductions in number of sexual partners. All studies incorporated surface structure cultural features such as bilingual study recruitment, but the incorporation of deep structure cultural features, such as machismo and sexual silence, was lacking. There is a need for rigorously designed interventions that incorporate deep structure cultural features in order to reduce HIV among Latino MSM.
Introduction
In the U.S., HIV continues to disproportionately affect specific groups, including Latinos [1] and men who have sex with men (MSM), the latter of which remains the risk group most strongly impacted by HIV in the nation [2] . In 2014, approximately one-quarter of new HIV diagnoses in the U.S. were among Latinos, and 84% of Latino men diagnosed HIV-positive were MSM [1] . Furthermore, an estimated 63% of HIV-positive Latino MSM under the age of 30 are unaware of their status [3] , and foreign-born Latino MSM have higher odds of late HIV diagnosis than their U.S.-born counterparts [4, 5] . Increased rates of HIV testing have the potential to reduce rates of onward transmission. Thus, culturally sensitive efforts to screen and treat Latino MSM diagnosed with HIV are needed.
Individual-level factors such as mental health and depression [6, 7] , history of intimate partner violence, and drug and alcohol use [7, 8] have been linked to higher likelihood of HIV risk and condomless sex among Latino MSM [9] . These individual-level factors are embedded within structural factors such as poverty [10, 11] , lack of health insurance and limited access to health care [12] , documentation status, and language barriers [13] , each of which challenges HIV prevention [14] and access to HIV testing [15, 16] .
The importance of cultural factors for designing and implementing HIV prevention programs with Latino/a populations was noted early in the U.S. HIV epidemic [17, 18] and continues to be emphasized in current literature [19] . One of the most commonly cited cultural factors related to HIV risk among Latino MSM is machismo, a concept related to masculine pride [20] . For Latino MSM, machismo contributes to internalized feelings of shame, guilt, and internalized homophobia insofar as same-sex attractions and behavior are considered violations of male gender roles. Machismo also influences sexual behaviors among Latino MSM due to a perception that sexual positioning (i.e., taking the insertive versus receptive role in anal sex) connotes masculinity [21, 22] . The tension associated with violating machismo cultural norms often results in sexual silence, i.e., remaining silent about one's sexuality. Latino MSM are particularly silent about their sexuality within their families, in an effort to preserve harmony and maintain acceptance [22] , and they are vulnerable to familial rejection after disclosing their sexual orientation [23] . Relatedly, there is a phenomenon called sexual migration in which Latino MSM must relocate, sometimes leaving their home country, in an effort to escape homophobia and the stigma of family and friends [24] [25] [26] . Consequently, immigration experiences may shape the context of HIV risk for Latino MSM who migrate to the U.S [25] .
Other commonly cited cultural factors in the HIV prevention literature reflect the emphasis on social relations within Latino culture. Familismo refers to the cultural importance of family closeness and loyalty across one's lifespan, and collectivism refers to the emphasis of close relationships and prioritization of the needs of family and community over one's individual needs [27] . For many Latino MSM, these values exacerbate the tension between their sexuality and family expectations [22] .
Other factors identified in the literature reflect codes of decorum in Latino cultures, including simpatía, respeto, and personalismo. Simpatía refers to the desire to keep interactions harmonious and conflict free, while respeto refers to the regard and deference to family and community members, particularly elders [22, 28] . Personalismo refers to the emphasis on cordial and warm interpersonal interactions. Moreover, a high cultural value is placed on religion, particularly Catholicism, which contributes to internal conflict for many Latino MSM [29] .
Many of the aforementioned cultural factors have implications for behavioral HIV risk among Latino MSM [10, [29] [30] [31] and are relevant constructs for the design of HIV prevention interventions with this population [32] . There is empirical support for the general benefits of incorporating cultural factors into behavioral health interventions, based on systematic reviews of interventions for a variety of health outcomes [33] [34] [35] . For example, a meta-analysis found that mental health interventions that targeted a specific cultural group were four times more effective than those that did not [36] . Barrera et al. [37] describe four different approaches to cultural adaptation and tailoring of interventions for subcultural groups: (1) 'the prevention research cycle', (2) 'cultural adaptations of evidencebased interventions', (3) 'investigator-initiated culturally-grounded approaches', and (4) 'community-initiated indigenous programs'. The prevention research cycle refers to the multi-phase process of creating interventions beginning with basic research, followed by intervention development, then moving to pilot and efficacy testing in highly controlled trials, extending to effectiveness testing in multiple sites, and culminating in implementation in community settings. Culture is generally considered at the latter stages of the prevention research cycle-specifically when assessing effectiveness and implementation in real-world settings. Cultural adaptation of evidence-based interventions refers to adaptations of previously validated interventions for the needs of a specific subcultural group, while also maintaining core elements of the original intervention. Investigator-initiated culturally-grounded approaches are those in which an investigator first conducts a needs assessment of a specific subcultural group, and then partners with group members who are actively involved in intervention development. Community-initiated indigenous interventions refer to those that are designed and implemented directly by community members themselves, in accordance with their perceived needs [37] . Resnicow et al. [28] describe two features that can guide cultural adaptations: 'surface structure features', which include features aimed at increasing intervention receptivity with a subcultural group, such as language and food of the target audience, and 'deep structure features', which include cultural values and historical and social factors that may exert influence on behaviors and impact the population's health. Whereas cultural adaptations often involve modifications of surface structure features to make interventions more appealing to community members, cultural adaptation efforts that incorporate deep structure features may improve the impact of interventions on community members by including deeper issues of personal and cultural relevance.
Given the need for culturally sensitive HIV intervention programs for Latino MSM, we conducted a systematic review of the scientific literature to: (1) identify intervention programs that have been designed to reduce condomless sex and/or increase HIV testing among Latino MSM and summarize effects across studies and (2) describe program characteristics and the incorporation of cultural factors into HIV interventions for Latino MSM. In addition to these primary aims, we also sought to evaluate the methodological rigor of studies included in this review, in order to inform development of future interventions targeting this population.
However, it should be acknowledged that there is often population heterogeneity and differential uptake of cultural factors among Latinos. Those born in the U.S. or who have lived in the U.S. for many years may be more likely to adopt U.S. cultural views and less likely to retain traditional values of their country of ancestry/origin [38] . Sociodemographic heterogeneity within Latinos also stems from differences in origin/ancestry, race, educational attainment, and income, and may affect patterns of acculturation [39, 40] . Usage of the terms Hispanic and Latino is often conflated [41] . The term Hispanic includes individuals whose origin or ancestry is from a Spanish-speaking country [39] , whereas Latino includes individuals whose origin or ancestry is from Latin America [42] . We hereafter use the term Latino unless authors used the term Hispanic.
Methods
This systematic review followed the guidelines set forth in the 2009 'Preferred Reporting Items for Systematic Reviews and Meta-analyses' (PRISMA) [43] . Because our aims were descriptive rather than quantitative, and because of the anticipated heterogeneity in intervention approaches and study outcomes across studies, we sought to conduct a narrative appraisal of the literature rather than quantitatively synthesize effect sizes. We included any interventions aimed at reducing risky sexual behavior or increasing HIV testing among Latino MSM in the United States. Given our conceptual focus on culturally sensitive interventions, we included only studies that specifically targeted Latino MSM. In order to facilitate examination of cultural factors of the included studies, we excluded studies that concurrently targeted other racial/ ethnic groups. Studies could target a variety of Latino male sub-populations that fall under the behavioral category MSM, including gay, bisexual, or heterosexuallyidentified men who have had sexual contact with other men. We included only studies conducted in the U.S. or in a U.S. territory. Studies were eligible if the intervention program was evaluated using a randomized controlled trial, quasi-randomized controlled trial, or pretest-posttest design; a control group was not necessary for inclusion. We excluded trials that did not report quantitative results on condomless sex or HIV testing. Therefore, studies that only reported outcomes related to HIV-related knowledge, intentions, or attitudes were excluded from this review. We made no exclusions based on study or publication time period, or language as we anticipated identifying literature written in English or Spanish.
Search Strategy
On August 17, 2016 we searched four electronic databases: PubMed, PsycINFO, CINAHL, and EMBASE. Our search strategy included terms related to Latino/Hispanic ethnicity; men who have sex with men and gay, bisexual, or queer sexual identity; and outcomes related to sexual behavior, HIV/STIs, and HIV testing (see Table 1 for example PubMed search strategy). For heightened sensitivity, we did not apply study design restrictions in our search. Identified studies that did not include an intervention component were manually excluded during screening. We also conducted reference searches of the included interventions. Two reviewers independently screened 30% (n = 593) of unique titles and abstracts, with 99% (n = 587) agreement, and one reviewer independently screened the remaining 70% of results. Considerations about the inclusion or exclusion of published reports were discussed with a third reviewer. Once full texts requiring review were identified, one reviewer independently screened all full texts.
Data Extraction and Assessment of Methodological Quality
Data were extracted by a single coder using standard forms. Details regarding study location, design, population, aims, intervention characteristics, and results were extracted and reported according to the PRISMA statement [43] . We examined four intervention characteristics that reflect surface structure features: recruiter, recruitment language, language of intervention materials, and intervention facilitator. We also examined three intervention characteristics that reflect deep structure features: community partner, formative work, and cultural components. Based on cultural factors identified in prior [45] , was used to assess the methodological quality of included interventions. Interventions were assessed for selection bias, study design, confounders, blinding, data collection methods, and withdrawals/dropouts and then assigned a global rating of strong, moderate, or weak. Studies were considered methodologically strong if at least four of the six individual criteria were rated strong and none rated weak; moderate if fewer than four criteria were rated as strong and/or one criterion was rated weak; and weak if more than one criterion was rated weak [45] .
Results
The search identified 2890 citations containing 1777 unique titles and abstracts, of which 1715 were excluded during title and abstract review ( Fig. 1 ). Sixty full text articles were assessed for eligibility, 37 of which were excluded based on study location, population, or design or because quantitative behavioral outcome results were not reported. We identified 13 articles meeting inclusion criteria that reported on ten discrete interventions (some interventions yielded multiple publications identified for this review) analyzing data from 2871 Latino MSM that met our inclusion criteria.
Characteristics of Included Interventions
Descriptions of the included interventions, including location and study population, are provided in Table 2 . Of note, one intervention aimed to increase HIV testing among Records screened (n = 1,777)
Records excluded (n = 1,715)
Full-text articles assessed for eligibility (n = 60)
Full-text articles excluded, with reasons (n = 37)
Interventions included in systematic review (n = 10)
Unable to locate full-text (n = 2)
Ongoing interventions (n = 2) Latino MSM, and thus was included based on intervention design, but did not sample participants based on race/ethnicity. Rather, they compared the proportion of Latino testers during the intervention period to the proportion of Latino testers during a comparison period [46] . Three interventions were evaluated using controlled trials, two of which utilized randomized allocation [3, 47] and one that utilized non-randomized allocation [26] . Three were evaluated using pretest-posttest designs [48] [49] [50] , and four community-level interventions utilized a similar pretest-posttest design but with discrete samples collected at each time point [46, [51] [52] [53] .
Intervention modalities varied, with five providing intervention programs to small groups of MSM. Of these, number of group sessions ranged from 1 to 12. Sessions covered topics such as empowerment [47] , oppression as it relates to both ethnic and sexual identity [26, 47, 49] , sexual identity disclosure [26, 50] , social connectedness to other Latino MSM [50] , and communication with sexual partners [3, 26, 49] . Session activities included informational presentations, group discussions, and role-playing exercises. All groupsession based interventions aimed to reduce condomless sex among Latino MSM. One group-based intervention, Sin Buscar Excusas, was an adaptation of another intervention, VOICES/VOCES, designed previously for African American and Latino heterosexual adults [3] .
The other five interventions took a community-level approach. The first, Young Latino Promotores, was also an adaptation of a prior program, the Popular Opinion Leader intervention [54] , which used promotores de salud (community health workers) to pass information regarding HIV and other STIs, sexual health, and identity to community members [53] . In an intervention aimed at increasing HIV testing, local bars were selected as program sites, and on intervention nights, a series of tests were offered, including HIV and other STI testing. On control nights, only HIV tests were offered [51] . Three interventions used community-level social marketing campaigns. In the first, men who took an HIV test during the social marketing intervention period (when outreach cards were distributed and testing information was advertised in gay/bisexual-oriented magazines and websites) were compared to men who tested during control periods when intervention outreach was not present [46] . The second, Hombres Sanos, utilized posters and postcards aimed at attracting the attention of men who have sex with men and women (MSMW), radio advertisements, community-based outreach, and offered health exams in an effort to increase condom use and HIV testing among heterosexual Latino men, particularly MSMW [52, 55, 56] . The third, Tu Amigo Pepe, entailed radio public service announcements, a campaign website with features such as an HIV testing locator and video clips, social media outreach, print materials, and a Refers to the 4 P's, or essential components, of marketing. They are product, price, place, and promotion toll-free telephone line. These modalities centered around a campaign character, Pepe, who was designed to have similar characteristics as the target population, Latino immigrant MSM [48, 57] . All community-level interventions with the exception of Tu Amigo Pepe, in which the same participants completed both a pre-and post-intervention assessment, recruited discrete samples pre-and post-intervention.
Methodological Appraisal
Methodological quality of intervention studies varied. Based on the Quality Assessment Tool for Quantitative Studies, one intervention received a strong methodological quality rating [3] , six moderate ratings [47] [48] [49] [50] [51] [52] , and three weak ratings [26, 46, 53] . All ten interventions utilized conveniencesampling techniques by recruiting participants from locations frequented by the target population, such as bars, clubs, restaurants, gay pride parades, and organizations. Most interventions had a theoretical basis and two were adaptations of interventions that had been designed for other target populations [3, 53] . Among group-session based interventions, dosage ranged from one [3] to 12 sessions [26] . However, session attendance seemed to vary widely among studies that reported it, with 16.7% attending all eight Latinos Empowering Ourselves sessions [47] and 100% attending all five SOMOS sessions [50] . Of the three controlled intervention trials, one had a waitlist control group [47] , one offered control group participants an HIV test [3] , and the last encouraged control group participants to attend regular Latino MSM support group meetings [26] . Notably, in La Familia program, the control group was unplanned; once the target number of participants had been reached, the authors decided to create a control group. Additionally, quantitative baseline condom use results are reported for this study; authors do not report quantitative posttest results but state that intervention results were not significant [26] .
Of the pretest-posttest intervention studies, four collected different samples at baseline and post-intervention and not all post-intervention participants may have engaged with the intervention program [52, 53] , making these studies less methodologically rigorous than the three studies that utilized a traditional within subject pretest-posttest design [48] [49] [50] . Table 3 presents information about the cultural features (surface structure and deep structure features) of the included interventions. Table information is missing for interventions that did not directly report these components. Two interventions reported that recruiters were bilingual and bicultural [47, 52, 55] , two reported recruiters were young Latino gay/bisexual men or MSM [46, 53] , one reported recruiters were peers from local social networks [50] , and five reported recruiters were trained research staff or did not specify [3, 26, 48, 49, 51] . Six intervention studies clearly reported that recruitment took place in both English and Spanish [46, 47, [50] [51] [52] [53] and four stated that the intervention was available in English or Spanish [3, 47, 51, 53] . Intervention materials of three studies were in Spanish [48, 52, 56, 57] . Two intervention studies reported facilitators were bilingual and bicultural [47, 52] , and one reported they were members of the target population, migrant Latino MSM [53] ; the remainder did not report this information.
Cultural Components of Interventions
Nine of the ten interventions reported having a community partner, most commonly a community-based organization. One was an LGBTQ health organization [46] , another a Latino LGBTQ organization [48] , and one an organization focused on HIV among Latinos [50] . The remaining organizations were not characterized but seemed to focus on HIV-related work. Organizations were involved in intervention development and dissemination to varying degrees, such that in some cases they helped with recruitment and/or offered a space to conduct intervention programs, whereas a few programs were CBO-initiated [26, 46, 49] . Nearly all interventions reported having conducted formative work with the target population, most often in the form of focus groups, which is critical to ensuring the program targets the needs of the population in a way that is acceptable to community members. However, our search identified few references focusing on intervention development of the included studies. We identified separate intervention development and results publications for two included interventions [56, 57] . Intervention development information is important to understand the extent to which community members were involved in program development and implementation, which may impact program effectiveness.
We sought to extract detailed information about how each intervention uniquely considered cultural determinants of HIV risk and/or testing and incorporated cultural factors into the program. Overall, relevant information about cultural factors was limited. Intervention studies often noted the general importance of cultural considerations when designing interventions for Latino MSM, and eight described cultural components in ways consistent with our inductive codes [26, 46-50, 52, 53, 56 ], but they seldom described how these components were incorporated into particular intervention activities. The most common cultural components of included interventions were machismo and sexual silence. Inductively coded components included dichos (proverbs) [47] , doble sentido (double meaning) [52, 56] , and promotores de salud [53] , but each was identified in only one program respectively. Authors seldom directly tied these components to specific aspects of intervention design and implementation. However, in one intervention for heterosexually identified MSM, secrecy of same-sex practice formed 
Behavioral Outcomes
Six intervention studies reported rates of condomless anal intercourse (CAI) [3, 26, 47, 49, 52, 53] , one calculated HIV risk index scores and reported number of sexual partners [50] , and five reported HIV testing behavior [3, 46, 48, 51, 52] . Additional reported outcomes related to condom use attitudes and beliefs [48] , disclosure of sexual identity [26] , self-esteem, and self-efficacy as it relates to sexual behavior [26, 50] . Two of the three controlled trials reported no significant group differences in CAI [26, 47] . The third controlled trial reported higher odds of condom use at last sex and a significantly greater decline in mean number of CAI acts among the intervention group compared to the control group. In post-hoc age-stratified analyses, among those younger than 40, a higher proportion of intervention participants used condoms at last sex, had more positive condom attitudes, and received an HIV test after the study, while control participants had higher odds of not using condoms with their past two sexual partners [3] .
Four interventions used pretest-posttest designs to evaluate CAI/sexual risk, and all found significant behavioral risk reductions. Somerville et al. [53] found decreases in receptive CAI post-intervention but no significant differences in insertive CAI. Martínez-Donate et al. [52] found that compared to baseline, MSMW participants reported significantly lower odds of CAI 60 days post-campaign and fewer partners during the campaign compared to baseline. Vega et al. [50] reported significantly fewer sexual partners and lower HIV risk index at 90-day follow-up, and fewer sexual partners remained significant at 180-day follow-up. Toro-Alfonso et al. [49] found a significant reduction in overall sexual practices index, which included reduction in receptive and insertive CAI, reduction in medium-risk sexual behavior, and increase in low-risk sexual behavior.
Three studies primarily aimed to increase HIV testing. Erausquin et al. [46] reported characteristics of those who received outreach and who received an HIV test during the intervention period and found that those who tested during the intervention period were more likely to be Latino than those who tested during a previous summer. Galvan et al. [51] found that bundling HIV testing with other screenings did not increase rates of HIV testing. Solorio et al. [48] aimed to increase HIV testing via a social marketing campaign. They also did not observe significantly higher rates of HIV testing. However, by post-campaign 32 men had requested home-based HIV testing kits, among whom 28 used the kits. 
Discussion
Our systematic review identified ten interventions aimed at reducing sexual risk behavior and/or increasing HIV testing among Latino MSM. Findings across studies were mixed, such that four reported reductions in CAI and one reported reductions in number of sexual partners, whereas the remaining studies did not report significant findings. Although all studies noted the importance of culturally sensitive HIV programs, descriptions of the implementation of cultural factors into intervention activities were lacking. Few studies directly incorporated the cultural factors we previously reviewed and hypothesized as relevant to HIV risk among Latino MSM. All interventions included in our review incorporated cultural surface structure features aimed at increasing receptivity with Latino MSM, such as bilingual study recruitment materials and intervention delivery and recruitment by individuals of similar identities as the target population. However, while many studies acknowledged the importance of considering deep structure cultural features in intervention development for this population, most reports did not describe in detail how they incorporated deep structure features into their programs. Four of the five interventions that found significant reductions in sexual risk behavior incorporated machismo and sexual silence in some capacity, which indicates a useful starting point for future culturally relevant interventions. Other cultural factors that we inductively coded for included the concept of doble sentido as a play on words/ images for a social marketing campaign (e.g. playing off the fact that chile is sometimes used in Mexican slang to refer to the penis) [56] , which enabled researchers to discretely target their sample population (MSMW). Another intervention incorporated dichos (culturally recognized proverbs) into intervention exercises in order to enhance the cultural sensitivity of the intervention [47] . In addition to these factors for which we inductively coded, there may also be other cultural factors emerging in literature that are relevant to consider in interventions targeting Latinos. For example, Arciniega et al. [58] conceptualized and developed a scale that distinguishes between traditional machismo, which often has a negative connotation of masculinity, and caballerismo which carries a more positive connotation, referring to chivalrous values associated with masculinity.
More emphasis on describing and publishing formative work leading to the evaluation of interventions is recommended to specify how cultural features are incorporated into targeted interventions for Latino MSM. Often this work goes unpublished or is undervalued do to the prioritization within many scientific communities of efficacy trials over descriptions of program development or other formative research. More detailed descriptions of the cultural underpinnings and community relevance of HIV programs for Latino MSM-as well as for other groups-are essential to guide the development and implementation of complex, culturally appropriate programs. Although several studies in this review reported on culturally relevant demographic characteristics of the study sample-i.e. the proportion of foreign-born persons and participants' language preferences-these are merely two components related to the complex concept and multidimensional process of acculturation. Other important components of acculturation include cultural values (such as machismo and religion) and cultural identifications [38] , both of which warrant detailed descriptions in future reports [33] [34] [35] . This would facilitate integration of deep structure features into intervention programs and would enable researchers and providers to develop more culturally appropriate interventions that move beyond translation of intervention materials and other cultural surface structure features. As the HIV prevention field moves toward biomedical prevention, it is continually important to identify factors that may be associated with uptake of biomedical prevention strategies among Latino MSM, in order to maximize intervention impact.
Although most studies identified in our review utilized theoretical frameworks, few integrated acculturation-related factors into these frameworks. Two studies used Paulo Freire's empowerment theory, which is aimed at empowering marginalized communities [59] , and one used social identity theory [60] , which emphasizes the influence of group membership on individual behaviors. However, as Schwartz et al. [38] report, acculturation is not a 'one size fits all' process, which highlights the importance of understanding your target audience. Experiences are shaped not only by race/ethnicity and country of origin but also reason for immigration, generation, socioeconomic status, whiteness, presence of ethnic and immigrant enclaves, and many other factors [38, 61] . Although no single accepted acculturation model exists, a commonality is that emerging models promote a more nuanced approach to investigating the associations between acculturation and health [38, 61] . In the case of sexual minority Latino men, this nuanced approach is particularly important given cultural identity and sexual identity may interact to subsequently impact behavior.
In addition to these considerations about the inclusion and reporting of cultural components in HIV interventions for Latino MSM, this review calls attention to the sparse number of interventions, particularly methodologically rigorous interventions, targeting condomless sex and HIV testing among Latino MSM. There have been calls for culturally sensitive programs targeted at this population since early in the HIV epidemic in the U.S. [18, 62] , yet such intervention programs are still urgently lacking. Programming with this population is, in large part, conducted by community-based organizations (CBOs) dedicated to underserved communities. These organizations often operate under limited resources, and generally do not have time, staff, and funding to support the publication of their efforts. The wealth of experiential and professional knowledge within these organizations is crucial for advancing the nation's HIV prevention efforts, but their knowledge is often overlooked. Indeed, the CDC's criteria for identifying evidence-based HIV prevention programs rely primarily on methodological characteristics of the study evaluation (e.g., presence of a control group) [63] , rather than community relevance or cultural specificity. Methodologically rigorous practices, such as a control group, may not be feasible for CBOs due to a variety of reasons, including limited financial resources and limited personnel. Furthermore, it may not be acceptable to deny programming from CBO clients who are assigned to a control group, limiting the feasibility of controlled studies. This is an important consideration given most of the interventions identified in this review involved partnerships with community organizations or were CBO-initiated programs.
Several intervention studies that did not meet inclusion criteria for this review provided more thorough description of the cultural components of programs aimed at reducing sexual behavior risk among Latino MSM [64] [65] [66] [67] . For example, Morales [64] describes development of a program for Latino gay and bisexual men by Asociación Gay Unida Impactando Latinos/Latinas a Superarse (AGUILAS), the focus on Latino cultural values such as machismo, simpatía, and respeto at this community based organization, and how intervention activities relate to some of these cultural values. Another ethnographically informed study reports obstacles encountered in program implementation, including a desire for socialization among study participants rather than an emphasis on educational activities [65] . Because such studies did not report quantitative findings, these intervention programs were not included in our review. However, they highlight the importance of CBO efforts to cater programming to their target audience and incorporate cultural values.
Given the continued rise in HIV diagnoses among Latino MSM in the U.S., programs targeted at this population are needed to reduce behavioral risk and diagnose HIV infections in order to enroll men in treatment early to curb onward transmission. Although five included studies reported behavioral risk reduction, only one group-based program reported significant effects on number of unprotected sex acts and condom use at last sex [3] . The two other groupbased interventions used a within-subjects pretest-posttest design and reported significant effects on CAI [49] , HIV risk index scores, and number of sexual partners [50] . One of the three social marketing campaigns reported significant effects on CAI [52] , as did the adaptation of the Popular Opinion Leader intervention [53] . Meta-analysis was not conducted due to heterogeneity in study designs and outcomes. However, based on the reported study findings, five studies showed evidence of intervention success.
Notably both adaptations of prior interventions reported significant effects on condomless sex [3, 53] . One study, Sin Buscar Excusas, was an adaptation of an intervention originally developed for African American and Latino heterosexual adults. Adaptation was conducted following guidelines from the CDC Replication of Effective Programs project. The other intervention, Young Latino Promotores, was an adaptation of the Population Opinion Leader intervention and was implemented through capacity building assistance to CBOs. Several other subculture-specific guides for cultural adaptation exist, including a CDC guide to adapting HIV interventions for Black and Latino gay and bisexual men [68] and the CHANGE approach, developed by a Latino Commission on AIDS program, which provides guidelines for community based organizations to implement identified effective behavioral interventions through a communitycentered model [69] .
In recent years, the CDC has made significant push for the adaptation of evidence-based behavioral interventions through its High Impact HIV/AIDS Prevention Project (HIP). While this offers a potential avenue to strengthen the methodological rigor of targeted interventions [70] , including those among Latino MSM, there are numerous barriers to the implementation of these programs by CBOs. Implementation often necessitates adaptation of the original intervention, which should go beyond language adaptation and the changing of images to portray people of the same race/ ethnicity. This means that adaptation will require significant resources, which CBOs may lack. Additionally, when evidence-based interventions are originally designed and tested, they are often carried out with greater resources than are available to many CBOs. Research has suggested that implementation guidelines should be clarified and greater follow-up provided in order to mitigate implementation challenges [71] .
Our literature search also identified two interventions for Latino MSM with quantitative results not yet reported. The first is Hola en Grupos, a small-group intervention in North Carolina aimed at increasing condom use and HIV testing behavior. The intervention is based on social cognitive theory and the theory of empowerment and consists of four group sessions delivered in Spanish [72, 73] . The second, Conectando Latinos en Pareja, is an adaptation of a four-session intervention based on social cognitive theory, originally designed for Black MSM and their same-sex partners (Connect 'n Unite) [74] . The adapted intervention incorporates behavioral and biomedical, as well as social and cultural, strategies to target HIV prevention among this population [75, 76] . Additionally, in 2013 the CDC ran a bilingual campaign, Razones/Reasons, aimed at increasing HIV testing among gay and bisexual Latino men, but program results have not been released [77] .
It is important to note the limitations of this review. Although we used an a priori systematic search strategy of the published literature, this review may not be comprehensive due to our stringent inclusion criteria that prioritized studies reporting quantitative findings. Furthermore, we included only interventions that specifically targeted Latino MSM and excluded those that simultaneously targeted other racial/ethnic groups. Although this was decided given the cultural focus of our review, we may have missed interventions that simultaneously targeted other racial/ethnic groups but tailored their intervention to participants' race/ethnicity and included cultural components. Additionally, although we aimed to distinguish between surface and deep structure features of the included interventions, the categories may not be mutually exclusive. Moreover, the amount of culturerelated information available in included studies could have been limited for a variety of reasons, such as publication length, thus impacting our results.
The cultural factors that we examined may be more applicable to some study populations than for others, which may have impacted our results. Although the cultural factors we examined are commonly associated with Latinos broadly, their applicability may vary by subgroup and level of acculturation, perhaps biased towards Mexican-Americans who comprise the majority of Latinos in the U.S. Our review was also limited by lack of diversity of the study samples. Nearly all studies were conducted in urban centers and thus are not representative of Latinos living in non-urban areas in the U.S. Several included studies described predominantly foreign-born and/or Spanish-speaking samples, who are likely to have experienced lower levels of acculturation than U.S.-born and/or predominantly English-speaking samples. Although most studies characterized sample nativity status, they did not report country of birth, except for three studies that reported percent born in Mexico. Future research should consider country of origin/ancestry as a potential moderator. The relationship between culture and condomless anal sex/ HIV testing may also be changing with time, but we were unable to investigate this given the relatively short publication period and number of included studies. The review also is prone to the effects of publication bias, in which studies with negative or null findings are likely to remain unpublished. As noted, a meta-analysis was deemed inappropriate due to the mixed study designs and reported outcomes.
Conclusions
To our knowledge this is the first systematic review of interventions designed to reduce condomless sex and/or increase HIV testing among Latino MSM. One other systematic review of interventions targeting risky sexual behavior among Hispanics was found, but this review, conducted in 2007, included interventions targeted at Hispanics broadly, and therefore, the majority of the included interventions were not targeted at MSM [44] . Through investigating interventions specifically conducted with Latino MSM, we were able to investigate whether interventions incorporated cultural features that have been identified as potential behavioral determinants for this population. Our systematic review demonstrates that the number of interventions targeting condomless sex and HIV testing among Latino MSM in the U.S. is sparse [78] . Descriptions about the incorporation of deep structure cultural features into HIV interventions were limited, which may reflect the field's emphasis on reporting methodological study criteria in research publications rather than providing cultural or community details about the interventions. Some of the cultural concepts featured in successful interventions include machismo and sexual silence. Future research targeting risky sexual behavior and/ or HIV testing among this population should aim to better incorporate and describe deep structure cultural features. Furthermore, there is a need for rigorously designed interventions, which requires that more resources be dedicated to these efforts. Given the high burden of HIV among this population, interventions are imperative to curbing the continued growth of HIV and identifying and treating infections among Latino MSM.
